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Ustino of Claims 

Clalin 1. (currently amended)A method for fbrming an electrical conductor, comprising: 
ftjnning electrically conductive segments; 

fbnming a row of windows In a planar surfece; 

depositing electromlgiationHnWbtting material over the planar surface and Into the 
windows toprovlde electro-migration inhit«jng plugs In such windows; 

said plugs interposed between and abutting neighboring electrically conductive 
segments to connect and space neighboring segments by a distance significantiy less than the 
length of a segment; and 

removing portions of either or both of said plugs and said conductive segments sudi 
that said plugs and conductive segments have a coplanar surface. 

□aim 2.( prevlousJy presented) The method recited in claim 1, wherein each window is 
separated from a window next to it by a distance that Is equal to or less than a predetermined 
critical length, U, selected to inhibit electromtgration, 

□aim 3. ( previously presented) The method recited in daim 2, wherein the conductor has 
a length, L, that Is greater than the critical length, U, and wherein the rw includes a number of 
windows Is equal to or more than (L/U)-l. 

Claim 4. (previoudy presented) The method recited in daim 22 wherefti the electrically 
conductive layer Is patterned to fbnn the eiecbically conductive segments connected by the 
plugs. 

□aim 5. ( previously presented) The method redted in daim ![]], wherein the eledrically 
conductive film segments comprise [[is a]] muHHayer structures induding one or more layers 
of etecbiomigration-inMbitIng refractiory materials. 

aaims 6-8 (cancelled) 

Claim 9. ( previously presented) The method recited In claim 1 wherein the planar surfece 
indudes a dielecbic layer having an electrical conductor disposed therein; 

wherein the windows are formed in ihe elecblcal conductor thereby separating the 
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electrical condudDr Into said pluralfly of decblcally conductive segments; 

wherein an etedromlgration-lnhlbltjng material and [(/]] an electrically conductive 
matBflal are successively deposited over the dielectric layer, over the dectrical conductor and 
Into the windows to provide, in such windows, said plugs; 

wheran portions of the deposited electromigratfon-lnhltttJng and [[/J electrically 
conductive materials are removed to form the plugs with surfeces co-planar v^h a surface of 
the dielectric layer and with surfaces of the electrically conductive segments. 

Claim 10. ( previously presented) The method redtBd In dalm I wherein an 
electromlgration-inhibitlng liner and an dedricaily conducdve material are deposited 
succ^vely into the windows to form said plugs. 

aalm 11. ( previously presented) Tlie method recited in dalm 4 wherein an 
electromigration-inlTibitlng lino- and an eiectricaBy conductive material are deposited 
successively into the windows to form said plugs. 

aaims 12, 13 (Canoelled) 

Claim 14. ( previously presented) A mtthod comprising: 

providing a layer of electrically conductive material having a planar surtace; 

removing portions of the electrically conductive material to form a plurality of rows of 
spaced apart aligned windows in the planar surtiaoe of the eiectricaliy conductive layer; 

forming electromigration-inhibitir^ plugs in the windows, a portion of such plugs 
extending t)eyond the planar surface; 

removing the portion of the said plugs extending bsfotvl the planar surface to form the 
plugs vwlth electrically conductive segments of the eiectrkally conductive material eiectricaliy 
InteroonnectBd through the plugs, said plugs and dectrically conductive segments having 
coplanar surfiaces and together formino an electrical conductor having a length L, greater than 
a critical length Lc seleded to inhltjit electromigratJon, and wherein each row of windows 
includes a numt)er of windows equal to or more ttian (l/Lc>l. 
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aalm 15. ( previously presented) A method fbr forming a muWconducDor metailizadDn 
system with a minimum spacing between conductors less than one micron, the method 
oomprising: 

fomifng a pliffallty of equidistant rows of aligned windows in a [[the]] planar surfece; 

fbnnlng electromlgration-lnhibitlfHl plugs in the windows extendir^ beyond the planar 
surface 

removing the portion of the said plugs extending beyond the planar surface to fbmi the 
plugs with ajrfaces co-planar with surfaces of said planar surface surrounding the plugs; 

forming electrically conducHve segments coplanar with ttie planar surfece, abutting and 
electrically interoonnecting the plugs, each said segment having a length In the range 100 - 300 
microns and the plugs separating neighboring segments by no more than about one micron. 

a^m 15. ( previously presented) The method recited in claim 15, wherdn the planar surface 
indittJes a dielectric layer having an elecbical conductor cfisposed therein, and wherein the 
elecb-ically conductive segments are formed by forming the windows in the electrical conductor. 

Claim 17. (withdrawn)A multllevei m^lizatlon system, comprising: 

a first metallization level of aich system comprising: first electrical conductors having 
each a plurality of first elecbomigratiwi-irrfiitHtir^elecbically corKlucdng pli^s therdn, the first 
frfugs having co-planar surfaces, the first electrical conductors comprising each a plurality of 
first decbically conductive segments electrically Interoonnecbed through the first plugs, the flret 
electricaHy conductive segments being co-planar with each crther and the first plugs; 

electrically conductive vies passing through apertures in a dielectric layer 
disposed on the first m^llizaOon system to elecblcally intstxx>nnect\ht first metallization level 
and a second metallization level; 

sudi second metalGzation system oomprising: 

elecbical conductors having each a plurality of second electrically 
conductive segntents elecblcally interconneclied through a plurality of second elecbomigratlon- 
inhibiting/electrtcally conducbng plugs, the second decbically ronducdve segments and the 
second plugs being co-planar. 
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aaim 18. ( previously presentsd) A method of forming a muiaievel metallizaUon system, the 
method comprising: 

fonning a first metailizatlon level including a pluraiity of first dectrical condudjors, each 
first eledrfcal conductor having a plurality of spaced apait first electromlgrahon-lnhHjltlng plugs 
and a plurality of first electrically conductive segments electrically interconnected through ones 
of the first plugs, each of the first electrically conductive segments and the first plugs having 
coplanar surfaces, the first electrically conductive segments being formed of a different mdteriai 
than the first plugs and said first plugs separating neighboring first electrically conductive 
segments by distances significandy less than the length of a first electrically conductive 
se^nent; 

forming a dielectric layer over the first metallization ievel; 

fbnnlng electrically conductive vias passing through apertures in the ffa]] dielecbic 
layer, faming a second metailization level over the didectric layer, said vias eledrically 
interconnectJng the first metallization level and a second metallization level; 

the second metallization level including a plurality of second electrical conductors, each 
of the second electrical conductors including a plurality of second electrically oonducBve 
segments separated by and electrically interconnected through a plurality of second 
electromigrationHnhibiting plugs, the second elecbirally conductive segments and the second 
plugs having co-planar surfaces, the second elecbicaHy conductive segments being formed of a 
different material than the second plugs, and said second plugs separaHng neighboring second 
elecbically conductive segments by distances significantly less than the length of a second 
electrically conductive segment 

□aims 19 - 21 (cancelled) 

Qalm 22. ( previously presented) The methcjd of daim 1, wherein said rowr of aligned 
vwindows is formed by providing an electrically conductive layer with a planar surfece and 
removing portions of the elecbically conductive layer to fbnn said row of aligned windows In the 
planar surface of the etecwcally conductive layer, said elecbically conductive segments defined 
by portions of said dectricaily conductive layer disposed behween neighboring windows. 
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□aim 23 (previously presented) The method recited in daim 1, wriierein each of said plugs 
comprises a Ifner of electrxHnlgratlon inhll)iHng matsrial filled with an elecblcally conductive 
fnaterfal. 

Oalm 24. ( previously presented) The method recited in daim 23, wherein the electro- 
migration inNtxting mderial comprises a refradxxy m^l. 

aaim 25. (previously presented) The method recited in dalm 24, wherein the electro- 
migration inhibiting material comprises TT, W, tin, TIW, Mo or Ta. 

Claim 26. ( previously presented) The method recited In daim 1, wherein the electrically 
conductive segments comprise Al, CU, Au, or Ag or alloys thereof. 

aaim 27. ( previously presented) The method redted in daim I, wherein the elecbically 
conductive segments have lengths in the range 100 - 300 micronsy and are spaced apart by 
said plugs t>y not more than about i micron. 

aaim 28. ( previousiy presented) The method as reated in daim i, wherein said plugs are 
at least as wide as the widths of said electrically conductive segments. 

aaim 29. ( previously presented) A method for forming an electrical conductor having a 
length I, the electrical condudtr induding a plurality of eledromigration-inhibiting plugs 
disposed between electrically conductive segments of the electrical conductor, comprising the 
stepsof" 

fbnning a row of aligned windows In a planar surfece wherein neighboring ones of the 
windows are separated by at least a first distance and wherein the first distance is equal to or 
less than a critical length U, the critical length U being less ttian the length L and being 
selected to Inhibit etecbomigration, and wherein the row indudes a number of windows equal 
to or more than (iyi«)-l; 

depositing an elecbomlgration-inhfbiting material over the planar surface and through 
the windows to fill the windows and thereby provide, in such windows, plugs of 
eledTomlgratlon-inNbftlng material; 
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removing portions of the dectramfgration-inhibiting material to fiorm the plugs with 
surfaces co-planar with a surface surrouncfing the plugs. 

Qaim 30. ( previously presented) The method of daim 29 wherein the planar surf^ 
comprises a planar surlace or an eiecblcaliy amductive layer. 

Oaim 31. ( prevloi^ presented) The method of daim 29 wherein the planar surface 
comprises a planar sui^ of a dielectric lay?. 

Oairn 32. (previously presented) A method offomiing a conductive region, the method 
comprising: 

forming a conductive layer of a first electnc^ly conductive material on an insulating 
layer overlying a semiconductor region, the conductive layer including a sut)stantially planar 
suif^; 

forming a plurality of windows in the planar surface of the conductive layer e)(tendihg tx> 
said insulating layer; 

filling each of the windows with electro-mlgBtion inhitjiting plugs such that each plug is 
abutted against neighl»rfng portions of the conductive layer, and wherein the eledn)- 
migratioi inhibiting pli^ ojmprise a diffisrent material than tlw first electrically conductive 
material; and 

planaris'ng the plugs so that surfaces of the plugs and the planar surface are 
substantlaliy co-piana-; arnj 

removing portions of said conductive layer to define decb-Jcally condudive segments 
interconnecting said plugs, each said plug separating neighboring segments by a distance that 
is small compared to the iengdi of a segment. 

Claim 33. { previously presented) "me method of claim 32 wherein the elechxxnigration- 
InNbiting material defines a liner in each of said windovre, said liners being filled with an 
electrically conductive material to farm said plugs . 

Claim 34. ( previously presented) The mettwd of daim 32 wherein the eledromigration- 
inhibibng material Is selected from the gnaup consisting of 71, W, TIN, Tiw, i^o and Ta. 
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Claim 35. ( previously presented) The method of daim 32 wherein the etecHomigraHon- 
fnMbitlng materia includes a r^BCtory metal. 

Qafm 36. ( previously presented) The method of dalm 32 wherein the first electricafly 
conductive material is selected from the group consisting of Al, Qi, Au, Ag and their alloys. 

Claim 37. ( previously presented) The method as recited in daim 32, wherein said plugs are 
wider than widths of said dectrfcally conductive segments. 

aaim 38. ( previously presented) The method as redtad in daim 32, wherein said plugs are 
at least as wide as the widths of said electrically oonducdve segments. 
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